Defensins enable macrophages to inhibit the intracellular proliferation of Listeria monocytogenes.
Listeria monocytogenes is a facultative intracellular pathogen that infects a large diversity of host cells, including macrophages. To avoid the phagosome microbicidal environment, L. monocytogenes secretes a pore-forming toxin (listeriolysin O, LLO) that releases the bacterium into the cytoplasm. We hypothesized that the α-defensins (HNPs) and/or humanized θ-defensin (RC-1) peptides produced by human and non-human primate neutrophils, respectively, cooperate with macrophages to control L. monocytogenes infection. Our results establish that HNP-1 and RC-1 enable macrophages to control L. monocytogenes intracellular growth by inhibiting phagosomal escape, as a consequence, bacteria remain trapped in a LAMP-1-positive phagosome. Importantly, HNP-1 interaction with macrophages and RC-1 interaction with bacteria are required to prevent macrophage infection. In accordance with these results, RC-1 is a more potent anti-listerial peptide than HNP-1 and HNP-1 is acquired by macrophages and trafficked to the phagocytosed bacteria. Finally, HNP-1 and RC-1 antimicrobial activity is complemented by their ability to prevent LLO function through two mechanisms, blocking LLO-dependent perforation of macrophage membranes and the release of LLO from the bacteria. In conclusion, at the site of infection the cooperation between antimicrobial peptides, such as HNP-1, and macrophages likely plays a critical role in the innate immune defence against L. monocytogenes.